Anodal iontophoresis of a soluble guanylate cyclase stimulator induces a sustained increase in skin blood flow in rats.
The treatment of systemic sclerosis-related digital ulcers is challenging. Although the only effective drugs are prostacyclin analogs, their use is limited by vasodilation-related adverse reactions. In this study, we assessed the local iontophoresis administration of three soluble guanylate cyclase (A-350619 [3-[2-[(4-chlorophenyl)thiophenyl]-N-[4-(dimethylamino)butyl]-2-propenamide hydrochloride], SIN-1 [amino-3-morpholinyl-1,2,3-oxadiazolium chloride], and CFM 1571 [3-[3-(dimethylamino)propoxy]-N-(4-methoxyphenyl)-1-(phenylmethyl)-1H-pyrazole-5-carboxamide hydrochloride]) and two nonprostanoid prostaglandin I2 (prostacyclin) receptor agonists (MRE-269 [[4-[(5,6-diphenylpyrazinyl)(1-methylethyl)amino]butoxy]-acetic acid] and BMY 45778 [[3-(4,5-diphenyl[2,4'-bioxazol]-5'-yl)phenoxy]acetic acid]) to induce vasodilation onto the hindquarters of anesthetized rats. Skin blood flow was quantified using laser Doppler imaging during the whole experience, and safety was assessed by continuous recording of blood pressure and histopathological examination. Anodal iontophoresis of A-350619 (7.54 mM) induced a sustained increase in cutaneous blood flow (P = 0.008 vs. control). All other drugs exhibited poor or no effect on skin blood flow. Vasodilation with A-350619 iontophoresis was concentration-dependent (7.5, 0.75, and 0.075 mM; P < 0.001, Jonckheere-Terpstra trend test), and repeated administrations do not suggest any risk of tolerance. This study also compared continuous versus intermittent iontophoresis protocols. Continuous anodal iontophoresis of A-350619 at 7.5 mM increases cutaneous blood flow with good local tolerance. Iontophoresis of soluble guanylate cyclase stimulators should be investigated as potential local therapy for digital ulceration in patients with scleroderma.